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transformer are essentially those of the stationary alternating-
current transformer, except that the ratio of secondary to primary
generated e.m.f. is not the ratio of turns but the ratio of the
product of turns and frequency, while the ratio of secondary
current and primary load current (that is, total primary current
minus primary exciting current) is the inverse ratio of turns.

The ratio of the products of generated e.m.f. and current, that
is, the ratio of electric power generated in the secondary to
electric .power consumed in the primary (less excitation), is thus
not unity but is the ratio of secondary to primary frequency.

Hence, when lowering the frequency with the secondary re-
volving at a speed between standstill and synchronism, the
secondary output is less than the primary input, and the differ-
ence is transformed into mechanical work; that is, the machine
acts at the same time as induction motor, and when used in this
manner is usually connected to a synchronous or induction gen-
erator feeding preferably into the secondary circuit (to avoid
double transformation of its output) or to a synchronous con-
verter, which transforms the mechanical power of the frequency
converter into electrical power.

When raising the frequency by backward rotation, the sec-
ondary output is greater than the primary input (or rather the
electric power generated in the secondary greater than the pri-
mary power consumed by the generated e.m.f.), and the differ-
ence is to be supplied by mechanical power by driving the fre-
quency changer backward by synchronous or induction motor,
preferably connected to the primary circuit, or by any other
motor device.

Above synchronism the ratio of secondary output to primary
input becomes negative; that is, the induction machine generates
power in the primary as well as in the secondary, the primary
power at the impressed frequency, the secondary power at the
frequency of slip, arid thus requires mechanical driving power.

The secondary power and frequency are less than the primary
below double synchronism, more above double synchronism,
and are equal at double synchronism, so that at double syn-
chronism the primary and secondary may be connected in multi-
ple or in series and the machine is then a double synchronous
alternator further discussed in the "Theory and Calculation of
Electrical Apparatus."

As far as its transformer action is concerned, the frequency